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(54) [Title of invention] 

Adhesive sheet and liquid crystal display 
device which uses the adhesive sheet 
(57) [Summary] 

[Objective] To provide an adhesive sheet 
which can be used as light shielding adhe- 
sive spacer sheet or light shielding double 
sided adhesive sheet fitted into a liquid 
crystal display device and a liquid crystal 
display device which uses the adhesive 
sheet. 

[Method to solve problem] The adhesive 
sheet is layered in the order of separator, 
adhesive layer and substrate sheet having at 
least two metal vapor deposited layers with 
a structure in which metal vapor deposited 
layer is not exposed on the other side of 
adhesive layer excluding the separator. 
When this adhesive sheet is used as light 



shielding double sided adhesive sheet, 
separate adhesive layer and separate sepa- 
rator are layered in this order, on the above 
mentioned substrate sheet which is located 
on the opposite side of above mentioned 
adhesive layer. 
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[Claims] 

[Claim 1 ] Adhesive sheet which is charac- 
terized by being layered in the order of 
separator, adhesive layer and a substrate 
sheet having at least two metal vapor 
deposited layers and having a structure in 
which metal vapor deposited layer is not 
exposed on the opposite side of the said 
adhesive layer excluding the separator. 
[Claim 2] Adhesive sheet described in Claim 
1 which is characterized by that separate 
adhesive layer and separator are overlapped 
in this order on the above mentioned sub- 
strate sheet to the opposite side of the said 
adhesive layer. 

[Claim 3] Adhesive sheet described in Claim 
1 or 2 which is characterized by that at least 
one of the layers excluding the separator 
which exists on the outer side of the above 
mentioned two metal vapor deposited layers 
is light diffusion reflective or light absorb- 
ing. 

[Claim 4] Liquid crystal display device 
characterized by that the adhesive sheet 
mentioned in either from Claim 1 through 3 
is used for light shielding sheet which serves 
for spacer as well or light shielding sheet 
which serves as fixing sheet as well. 
[Detailed explanation of the invention] 
[0001] 

[Technical field where this invention be- 
longs] This invention relates to an adhesive 
sheet and a liquid crystal displaying device 
which used the adhesive sheet. 
[0002] 

[Conventional technology] Liquid crystal 
display is widely used in the field of word 
processor and personal computer and 
especially in such as PDA, cell phone and 
PHS (* Japanese cell phone format), liquid 
crystal display device which is made even 
smaller size has been used. In such liquid 
crystal display device, generally, side light 
type, back light system liquid crystal display 
device for example, has a layered structure 
with reflective plate, light guiding plate, 



diffusion plate and two prism sheets ( to 
enhance brightness) as needed, and liquid 
crystal cell which are placed in a frame in 
the order listed, and a light source such as 
cold CRT on the side of light guiding plate 
and a lamp reflector are placed, however, in 
small type liquid crystal display device 
using battery, light emitting diode (LED) 
such as white light emitting diode which 
consumes less power has been recently used 
in place of cold CRT as light source. 
Between the periphery of the diffusion plate 
and the periphery of liquid crystal cell and 
between the periphery of liquid crystal cell 
and the holding frame consisted of metal 
plate or resin molded product which holds 
liquid crystal cell, adhesive spacer sheet and 
double sided adhesive sheet (which is 
narrowly slit at the time of use in approxi- 
mately 0.7mm to 10mm wide) are sand- 
wiched for the purpose of such as fixing the 
above mentioned parts, prevention of 
coming dirt and prevention of crack in 
above mentioned parts from the impact, by 
giving cushioning property. 
[0003] As mentioned above, as the trend 
toward smaller liquid crystal display device 
advances, position of the light source of low 
power consumption such as LED and the 
edge of liquid crystal display ( liquid crystal 
display surface) becomes closer and when 
liquid crystal display screen is viewed, 
illuminated LED is shiny as well which 
contributes to poor appearance, therefore, 
plastic film which is vapor deposited with 
metal such as aluminum on one side, is used 
as a substrate material of above mentioned 
adhesive spacer sheet and double sided 
adhesive sheet. 
[0004] 

[Problem to be solved by the invention] 
However, the plastic film which is metal 
deposited on one side tends to have pinholes 
and ftirthermore, it is easily damaged during 
processing for example. Because pin hole 
and scratch of the metal deposited layer let 



light from the light source such as LED 
come through, sometimes it causes bright 
spot and various pattern on the liquid crystal 
display surface and viewing of the liquid 
crystal display surface when illuminated 
becomes difficult and it became necessary to 
practically avoid the problem in light 
shielding property as mentioned above by 
the pinhole or scratch of the metal vapor 
deposited layer. The goal of this invention 
is to solve such problems in the traditional 
technology. 
[0005] 

[Method to solve the problem] 
This invention provides adhesive sheet 
characterized by that the sheet is layered in 
the order of separator, adhesive layer and 
substrate having at least two metal vapor 
deposited layers and by having a structure in 
which metal vapor deposited layer is not 
exposed to the other side of the said adhe- 
sive layer excluding the separator and it also 
provides liquid crystal display device 
characterized by using the adhesive sheet 
described above being employed as a light 
shielding sheet which serves as spacer as 
well and a light shielding sheet which serves 
for fixing. Here, "the structure in which 
metal vapor deposited layer is not exposed 
on the opposite side of the said adhesive 
layer" can be achieved as explained later in 
detail, by a method which installs other 
adhesive layer and protective layer in 
addition to the above mentioned adhesive 
layer on a piece of plastic film vapor depos- 
ited with metal on the both sides or a 
method in which two pieces of plastic film 
which are metal vapor coated on one side 
are bonded by adhesive agent such as 
adhesive and in that case, metal vapor 
deposited layer of the plastic film which is 
metal vapor deposited on one side which is 
the side that can not be installed at least 
above mentioned adhesive layer, is bonded 
inside in, however, it is not limited to these 
methods. When installing above mentioned 
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separate adhesive layer, another separator is 
installed above it. Also, "a light shielding 
sheet which is also separator" is an adhesive 
sheet installed with a protective layer and it 
is used in employing between the peripheral 
part of the diffusive plate of the liquid 
crystal display device and peripheral part of 
liquid crystal cell and also used for em- 
ploying between the peripheral part of the 
liquid crystal cell and a holding frame made 
of metal plate or resin mold product which 
holds the cell with the pressure from above, 
also, it is used when above mentioned 
holding frame can be fixed even without the 
adhesive layer. "Light shielding sheet 
which also serves for fixing sheet" is an 
adhesive sheet installed with other adhesive 
layer and other separator and it does not 
have limitation in the form which is used, in 
such as "light shielding sheet which also 
serves as spacer". 

[0006] As the adhesive sheet of this inven- 
tion has at least two metal vapor deposited 
layers, the probability of all the metal vapor 
deposited layers having pinholes or damage 
at the same plane position, is quite small and 
as the entire adhesive sheet, it can eliminate 
the problem in light shielding, which was 
mentioned as above and also, by the struc- 
ture wherein metal vapor deposited layer is 
not exposed on the opposite side from the 
above mentioned adhesive layer excluding 
the separator, there would be no damage in 
applying adhesive sheet into the liquid 
crystal display device as mentioned above. 
The adhesive layer adds cushioning property 
as well. 

[0007] For separator, it can be normal 
separator coated with releasing agent on 
paper or plastic or a separator which has 
releasing property by itself such as polyole- 
fin film or fluorine resin film. For adhesive 
layer, it can be normal layer of adhesive 
such as acrylic type, rubber type and silicone 
type, however, slightly crosslinked or 
vulcanized one which does not cause 
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shifting is preferable. Also, from the point 
of electric insulation or cold weather resis- 
tance, silicone type adhesive layer is prefer- 
able and from the point of price and durabil- 
ity, acrylic type adhesive layer is especially 
desirable. In case of the light source of low 
power consumption, electric insulation is 
sufficient even in acrylic type adhesive 
layer. 

[0008] The substrate sheet which normally 
uses plastic films and is most advantageous 
costwise is either installed with a protective 
layer on the opposite side of metal vapor 
deposited plastic film which is vapor depos- 
ited with metals such as aluminium and 
silver on both sides or other adhesive layer 
contacting the above mentioned adhesive 
layer and another adhesive layer and a 
separator are installed in the order described 
above and in this case, metal vapor depos- 
ited layer has two layers and normally two 
layers of metal deposited layer can achieve 
the objective of this invention. In such 
condition, "plastic film metal vapor depos- 
ited on both sides + protective layer" is 
treated as a "substrate sheet" for the sake of 
convenience when a protective layer is 
installed and if another adhesive layer and 
another separator are installed in this order, 
"plastic film which is metal vapor deposited 
on both sides" is treated as "substrate sheet". 
As other substrate sheets, a substrate having 
two layers of metal vapor deposited layer 
wherein a plastic film is bonded by bonding 
agent such as adhesive to one side of the 
plastic film which is metal vapor deposited 
on both sides, a layered type substrate film 
having two metal vapor deposited layers 
which is bonded with two plastic films metal 
vapor deposited on one side by bonding 
agent such as adhesive (substrate wherein 
one side of the said substrate sheet is metal 
vapor deposited and the other side is plastic 
layered or the one wherein metal vapor 
deposited layer surfaces are bonded by 
above mentioned bonding agent such as 



adhesive are acceptable as well), a substrate 
sheet having three metal vapor deposited 
layers wherein one side of the plastic film 
which is metal vapor deposited on both sides 
is bonded with metal vapor deposited layer 
of the plastic film which is metal vapor 
deposited on one side by using a bonding 
agent such as adhesive and a layer type 
substrate sheet having more than three metal 
vapor deposited layers such as a substrate 
sheet which is installed with a protective 
layer and other adhesive layer on the metal 
vapor deposited surface of the plastic film 
which is metal vapor deposited on one side 
(the reason that it is treated as "substrate 
sheet" including the protective layer, for the 
sake of convenience when a protective layer 
is installed, is same with the case mentioned 
above) can be listed. In liquid crystal 
display device, adhesive sheet which is 
installed with a protective layer can be used 
as light shielding sheet which serves as 
spacer at the same time, on the other hand, 
adhesive sheet wherein other adhesive layer 
and other separator are installed in this order 
can be used as light shielding sheet which 
serves as fixing sheet. In bonding (metal 
vapor deposition), it is needless to say that 
bonding strength of such as adhesive agent 
to the adhesive can be improved by install- 
ing a primer layer on plastic film. 
[0009] For the plastic film used as substrate 
material of the substrate sheet, such as 
polypropylene film, polyethylene tere- 
phthalate (PET) film, and polycarbonate 
film are preferable costwise and PET film, 
polyetheylene natphthalate (PEN) film and 
polycarbonate film are more preferable in 
regards to the excellent property of heat 
resistance and dimensional stability and 
furthermore, PET film is the most preferable 
in regards to such as cost. 
[0010] For the material of protective layer, 
various resins such as polyester type resin, 
urethane type resin and acrylic type resin 
which is soluble to organic solvent are listed 
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for example. Polyester type resin is prefer- 
able which is soluble to organic solvent is 
preferable and examples are such as linear 
saturation polyester resin, polyester resin 
which internally plasticized polyester resin, 
urethane modified polyester resin, epoxy 
modified polyester resin and acrylic modi- 
fied polyester resin and for a concrete 
example, several resins which is the series of 
Byron (product name) made by Toyobo Co. 
can be listed. It is needless to say these 
polyester type resin can be used as mixed 
type. As mentioned above, "substrate sheet" 
in this detailed explanation does not mean 
single plastic film but it is defined as a 
concept including at least two metal vapor 
deposited layers and a protective layer. 
[001 1] As adhesive sheet of this invention 
has at least two metal vapor deposited 
layers, when it is used in liquid crystal 
display device, depending on the design 
specification of the liquid crystal display 
device, uniformity of the brightness of the 
liquid crystal display surface may be re- 
duced by diffusion reflection by metal vapor 
deposited layer of the light from light source 
such as LED. In such case, it is preferable 
that at least one of the two metal vapor 
deposited layers mentioned above except the 
separator which exists on the outside of 
metal vapor deposited layer is made to be 
light diffusion reflective or light absorbing. 
In order to make it as light diffusion reflec- 
tive, adhesive layer or protective layer can 
be formed by using adhesive layer and 
protective layer mixed with white pigment 
such as titanium white and zinc white or 
filler extender such as calcium carbonate. 
Also, in order to make it into light absorb- 
ing, adhesive layer and protective layer may 
be formed by using black to gray adhesive 
and resin mixed with black pigment such as 
carbon black and if necessary white pig- 
ments as mentioned above. 
[0012] 

[Embodiment form of the invention] 



Next, by referring to the figure, a desirable 
embodiment form of this invention by 
focusing to the manufacturing method of the 
adhesive sheet of this invention is explained, 
however, this invention is not limited to this. 
The size of element and the ratio of their 
size do not show actual numbers and it is 
conceptional to make understanding easy. 
[0013] First, by referring to the conceptional 
abstract of cross section in Figure 1, one 
example of manufacturing method of one 
example of adhesive sheet of this invention 
is explained. On one side of plastic film 3 
which is metal vapor deposited on both sides 
(thickness of each metal vapor deposited 
layer is preferably and approximately 400 to 
500 A) of such as PET films which are 
metal vapor deposited by aluminum on both 
sides of which thickness are preferably and 
approximately 5 |im to 300 nm, more 
preferably and approximately 1 0 |nm to 200 
^m and most preferably, approximately 20 
^m to 100 jim in case of aluminium vapor 
deposition, solution of such as acrylic type 
adhesive (solvent : such as toluene and 
methyl ethyl ketone) is coated and dried and 
two adhesive layer of preferable thickness of 
approximately 5nm to 150 y,m, more 
preferably, approximately 10 urn to 70 ^m 
when dried, are formed and a separator 1 is 
bonded. Then adhesive solution which is 
mixed and kneaded with white pigment such 
as titanium white (solvent : such as toluene, 
methyl ethyl ketone) is coated on one side of 
the plastic film 3 which is metal vapor 
deposited on both sides and dried and 
another separator is bonded. In Figure 1 , 
two layers which are marked by shaded area 
show metal vapor deposited layer of plastic 
film 3 which is metal vapor deposited on 
both sides. 

[0014] Next, by referring to the abstract, 
conceptional plane view in Figure 2, one 
example of manufacturing method of 
processing the obtained adhesive sheet into 
belt form which is suitable to the use of 
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liquid crystal display device is explained. 
At the same time when adhesive sheet is cut 
into appropriate width in longitudinal 
direction, positioning holes 16 and 17 and 
knob hole 13 are punched through from the 
side of separator 1. Then in the section 14, 
corresponding to the liquid crystal display 
surface from the side of separator 1, they are 
punched halfway so that only another 
separator 5 is left. Then, they are punched 
halfway around the outer circumference of 
the area of "light shielding frame 1 1 which 
serves as way of fixing as well + knob 12 
(part of another separator 5)" from the side 
of separator 5 and outside portion of the said 
area is scratched so that only separator 1 is 
left. Then, belt form is shaped by bonding 
slightly adhesive tape 15 from outside 
separator 1 , however this slightly adhesive 
tape 15 is used to minimize the dirt when 
fitting the light shielding frame which serves 
for fixing as well, to liquid crystal display 
device as much as possible and it is not an 
indispensable element. Positioning holes 16 
and 1 7 can be used not only in the process of 
manufacturing above mentioned belt form 
but also in mechanically fitting the light 
shielding frame 1 1 which serves for fixing 
as well, to the liquid crystal display device 
by using the said belt form, for positioning 
purpose. Also, in Figure 2, light shielding 
frame which serves for fixing as well is 
drawn as virtually square shape, however, it 
is not limited to this and the key is that 
varies depending on the shape of the liquid 
crystal display surface and the structure of 
the peripheral liquid crystal display device. 
[0015] Next, one example of a procedure to 
fit light shielding frame 1 1 which serves for 
fixing purpose as well into liquid crystal 
display device by using the obtained belt 
form is explained. First of all the knob 12 is 
lifted and other parts are peeled and re- 
moved from "separator 1 + slightly adhesive 
tape 15" As adhesive layer 2 remains in the 
portion of light shielding frame 1 1 which 



serves as fixing purpose, said other parts are 
bonded to the periphery of the liquid cell by 
the said adhesive layer. Then, knob 12 is 
lifted and separator 5 is peeled. As other 
adhesive layer 4 remains in light shielding 
frame 1 1 which serves fixing purpose as 
well, holding frame consisted of metal plate 
or resin molded product by the said adhesive 
layer and the fitting of the light shielding 
frame 1 1 to the liquid crystal display device 
is complete. 

[0016] In the above, a case of fitting adhe- 
sive sheet of this invention into liquid 
crystal display device as a frame form for 
light shielding which also serves for fixing 
purpose is explained, however, adhesive 
sheet of this invention is not limited to this 
and a method wherein the sheet is slit into 
narrow tape and the four pieces of tape 
which fit to each side are bonded to each 
position, can be employed. 
[0017] 

[Effect of the invention] 
As the adhesive sheet of this invention has a 
structure wherein there are at least two metal 
vapor deposited layers and the said metal 
vapor deposited layer is not exposed, 
problems in light shielding property such as 
bright spots and various patterns due to the 
pinhole or scratch of the plastic film which 
is metal vapor deposited on one side of the 
light shielding adhesive spacer sheet and 
light shielding, double sided adhesive sheet 
of current technology can be minimized as 
much as possible, which are applied in the 
liquid crystal display device. Adhesive 
sheet of this invention is not limited for the 
use as light shielding adhesive spacer sheet 
and light shielding double sided adhesive 
sheet which are fitted in liquid crystal 
display device, but also used for light 
shielding adhesive sheet used for other 
purposes. 

[Brief explanation of the invention] 
[Figure 1] Figure 1 is an abstract and 
conceptional, cross view of one example of 
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adhesive sheet of this invention. 

[Figure 2] Figure 2 is an abstract concep- 

tional plane view of belt shaped product 

which is suitable for the use in liquid crystal 

display device which is processed and 

formed from the adhesive sheet of this 

invention. 

[Legend] 

1 ,5 separator 

2,4 adhesive layer 

3 plastic film which is metal vapor 



deposited on the both sides (substrate 
in this form) 

1 1 light shielding frame for fixing 

12 knob 

1 3 knob hole 

14 corresponding section to liquid 
crystal display surface 

1 5 slightly adhesive tape 
16,17 positioning holes 



[Figure 1] 



[Figure 2] 
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